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This white paper provides an overview of the 
upcoming changes that will affect the NFPA 
1971 and NFPA 1981/1982 standards that 
address requirements for both structural 
firefighting protective clothing (including 
garments, helmets, gloves, footwear and hoods) 
and self-contained breathing apparatus (SCBA) 
that will be part of the updated editions for these 
standards when released. Based on this white 
paper, you will be able to:

	• Understand how the new consolidated 
standard NFPA 1970 will replace NFPA 
1971 and NFPA 1981/1982 for the 
structural firefighting personal protective 
equipment (PPE) requirements.

	• Get a sense of when the new standard will 
be promulgated, the likely introduction of 
new products certified to this standard, 
and general impact on your purchasing 
decision for updated PPE.

	• Identify key changes in requirements 
for structural firefighting PPE that can 
potentially affect design, performance,  
and documentation. 

The new consolidated structural 
firefighting PPE standard
The new NFPA 1970. A new standard is being 
created that consolidates four individual 
standards (see figure below):

	• NFPA 1971 (2018) – Standard on Protective 
Ensembles for Structural Fire Fighting and 
Proximity Fire Fighting

	• NFPA 1975 (2019) – Standard on 
Emergency Services Work Apparel

	• NFPA 1981 (2019) – Standard on Open-
Circuit Self-Contained Breathing Apparatus 
(SCBA) for Emergency Services

	• NFPA 1982 (2018) – Standard on Personal 
Alert Safety Systems (PASS)

The new standard will have the title, Standard on 
Protective Ensembles for Structural and Proximity 
Firefighting, Work Apparel and Open-Circuit 
Self-Contained Breathing Apparatus (SCBA) for 
Emergency Services, and Personal Alert Safety 
Systems (PASS).

consolidations
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This new standard is the result of a process 
by the National Fire Protection Association 
to reduce the over 130 original fire service 
standards into a smaller, more manageable 
number of standards that are easier to maintain 
into the future of its standards development 
process. Additional reasons provided for the 
consolidation include:

	• Allowing for related products and topics to 
benefit from “synergism” in terminology, 
general requirements and criteria.

	• Ensuring that related products  
remain aligned and benefit from  
concurrent advancements.

	• Permitting future harmonization of 
requirements for consistency of protection 
including the advancement of overall 
systems approaches.

NFPA 1970 organization. The new standard 
is structured to help preserve the existing 
identity for being able to still reference the older 
standards numbers (e.g., NFPA 1971):

	• In the first consolidation, overall 
introduction is a “roadmap” to the  
standard that is provided in the  
first chapter.

	• Common chapters are provided for 
referenced documents, terminology, 
and general certification requirements 
(Chapters 2 through 4).

	• The principle requirements in successive 
chapters group the original content of the 
existing standards collectively addressing 
scope/certification requirements, labeling 
and information requirements, design 
requirements, performance requirements 
and test methods.

	o Chapters 5 to 9 apply to NFPA 1971

	o Chapters 10 to 14 apply to NFPA 1975

	o Chapters 15 to 19 apply to NFPA 1981

	o Chapters 20 to 24 apply to NFPA 1982

	• Several non-mandatory annexes are 
provided for clarifying information and 
other specific purposes. Notably,  
Annex G provides a number of 
supplemental test methods primarily  
aimed at conducting full ensemble testing 
to evaluate different relevant, but not 
required, performance properties.  

Figure 1 Consolidation of four PPE Standards into New NFPA 1970

NOTE – This white paper focuses on NFPA 1971 and NFPA 1981 portions of NFPA 1970.

KEY FACT
Because the main requirements for each 
existing standard have been kept together 
along with specified product labeling, it 
will still be possible to refer to the older 
referenced standards number as part of 
product specifications and other industry 
documentation.
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NFPA 1970 implementation schedule and impact. 
It is currently unclear when the new standard  
will issue:

	• The earliest the new standard can be 
adopted is August 2024. 

	• This acceptance date could become later 
because a number of special appeals 
have been made where individuals have 
challenged different parts of the proposed 
new standard. 

	• Two specific requests have asked to 
have the standard be delayed by having 
the standard sent back to the respective 
committees working on the different  
parts, which could push out the 
promulgation much more than a year 
depending on the stage selected to  
repeat development work. 

•	 No certainty for when the standard will be 
introduced will be available until June to 
August 2024.

Consequences of the new NFPA 1970
When the new NFPA 1970 does come out, there 
are several consequences:

	• No new products can be certified to the 
older editions of the standards that are 
part of the consolidated standard. New 
products will have to be certified to the  
new NFPA 1970.

	• Manufacturers will be permitted to 
maintain the certifications of existing 
products to the older standards for a period 
of up to 18 months following the effective 
date of the standard. This grace period 
effectively permits manufacturers to get 
products ready for the new standard by 
going through their certification laboratory 
for demonstrating that they can meet the 
new criteria. This applies to all products, 
even if the product has not changed to 
meet the new standard. 
 

	• Typically, manufacturers take some 
time to have their products certified to a 
new edition of a standard because of a 
backlog of testing that rapidly develops 
once the new standard issues. While 
manufacturers can try to undertake some 
preliminary testing ahead of the issue date, 
certification to a new edition cannot occur 
until the new edition becomes effective. 

Current label on certified garment that is likely to change based on 
NFPA 1970 consolidation, but will still reference NFPA 1971.

KEY RECOMMENDATION 
Given the uncertainly in the issue date 
for NFPA 1970, many fire departments 
may have their PPE purchasing decisions 
affected for existing or new orders. It is 
suggested that you speak directly with  
your manufacturer representative to find  
out what you can expect in terms of  
product availability. 
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Proposed Revisions to NFPA 1971 
Overview and key changes.  
Multiple areas of the standard were changed 
through public inputs and comments coupled 
with work by a balanced technical committee 
in affecting the NFPA 1971 requirements for 
structural and proximity firefighting protective 
clothing. The main objectives of these  
changes were to:

	• Address emerging protection needs or fire 
service concerns.

	• Account for new technology in products 
and testing.

	• Update criteria and methods.

	• Fix errors or clarify existing requirements.

	• Address consolidation.

Since there are a multitude of changes, this 
white paper focuses on what the authors  
believe to be the most important.

A description of these changes and their 
potential impact are provided in the sections 
below.

 
Mandate particulate-blocking 
capabilities for structural hoods. 
In the new NFPA 1970, new structural 
firefighting hoods can only be certified if 
they meet particulate-blocking capabilities. 
Proximity firefighting hoods will be exempted 
but can become particulate blocking if optional 
requirements are applied. In addition to 
becoming mandatory for structural firefighting, 
the criteria for particulate-blocking hoods were 
modified to include:

	• Full coverage of the particulate-blocking 
layer inside the hood, with the exception of 
the hood opening and hems.

	• The application of particulate-blocking test 
requirement to hood seams.

	• More rigorous preconditioning of materials 
and seams prior to particle testing.

	• The introduction of sizing requirements 
related to fit (applies to both structural and 
proximity hoods).

Mandate particulate blocking capabilities 
for structural hoods.

#1

Provide basis for manufacturer to make 
PFAS-free claims and address restricted 
substances in clothing.

#2

Establish new criteria to ensure that turnout 
gear maintains performance properties over 
expected service life.

#3

Examine ability to effectively clean clothing 
materials to remove fireground contaminants.

#4

Add new test method and requirement for 
clothing breathability.

#5

Create new set of optional criteria to address 
“systems” performance of complete 
firefighter protective ensembles.

#6

Key Changes

Key gear change #1
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The implications of these proposed  
changes include: 

	• Particulate-blocking hoods require  
barrier layer that imparts different 
characteristics, potentially affecting  
both insulation and comfort.

	• Hoods may need to be offered in  
different sizes.

	• Current breathability requirements will not 
permit certain multi-layered hoods often 
used by instructors (see below).

	• New particulate-blocking capabilities might 
be harder to meet (some existing products 
will need to be updated).

	• Hoods will no longer be considered  
a commodity.

 
 

Provide basis for manufacturers to make 
PFAS-free claims and address restricted 
substances in clothing. 
In the proposed new edition, attempts are  
being made to address the use of per- and  
poly-fluorinated alkyl substances (PFAS) in 
turnout gear by providing optional labeling 
requirements and a means of verification. 
Broader criteria related to testing other  
restricted substances in these products have 
also been proposed in reaction to concerns 
raised by several regulatory authorities and 
organizations within the fire service. The new 
requirements recognize the following:

	• Many states now require that 
manufacturers disclose whether 
firefighter clothing contains PFAS.

	• A key challenge is how the absence of 
PFAS can be verified where claims of  
PFAS-free can be made subject to  
certain caveats.

	• Analytical techniques for measuring 
specific PFAS compounds exist but are 
limited in the number that can be  
quantified (two of these compounds 
include “PFOA” and “PFOS,” which  
were the initial focus of research on  
PFAS, although that focus has  
significantly expanded). This change  
could affect how manufacturers comply 
with future restricted substance  
reporting requirements.

	• “Total PFAS” has to be measured  
indirectly, generally as “total fluorine”  
where methods exist but have not been 
standardized for textiles.

	• Other restricted substances warrant 
consideration to limit clothing as a source 
of human exposure or contamination of  
the environment. 
 

Impact of layers on key hood 
performance attributes
North Carolina State University (NCSU) 
investigated the impact of multiple layers 
on hood protective performance. For this 
testing, NCSU selected both certified and 
non-certified hood material composites for 
testing, changing the number of layers in 
different products. 

Based on data from the research:

	• Many 2-layer hoods will not meet 
NFPA insulation requirements

	• All 3-layers hoods will not meet NFPA 
breathability requirements

Key gear change #2
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The proposed method of implementation 
for “PFAS-free” and restricted substance 
requirements in NFPA 1971 includes:

	• Identifying acceptable test methods for 
measuring total fluorine (for the purpose 
of defining how to determine if PFAS are 
present for making a “PFAS-free” claim).

	• Determining which materials must be 
tested for determining levels of specific 
restricted substances (which include 
different kinds of PFAS) along with the 
methods to be used for quantifying  
these substances.

	• Requiring that manufacturers can only 
use materials that are tested and meet 
restricted substance limits.

	• Mandating that this testing be performed 
independently and as part of certification.

Establish new criteria to ensure that 
turnout gear maintains performance 
properties over expected service life. 
Addition of preconditioning criteria have been 
proposed that entail repeated washing, heat 
exposures, UV light exposure and flexing/

abrasion for key performance tests. Some 
existing testing for garment moisture barriers 
has been modified to allow for alternative 
technologies. Based on these changes, it is 
expected that:

	• Some materials may not provide the same 
levels of durability and will be affected by 
new requirements (this is a way of ensuring 
that tradeoffs are properly addressed).

	• Information will become available as to 
how some textile fabric properties are now 
being affected by the increase of applied 
cleaning and expected use conditions.

	• Adjustments in some test methods might 
encourage alternative moisture barrier 
technologies and specifically allow new 
materials that do not require PFAS. 

Many of these changes have been incorporated 
as mandatory revisions while others are  
provided in a “report only” format to inform  
the fire service.

Examine ability to effectively clean 
clothing materials to remove fireground 
contaminants. 
Measurement of a “cleaning index” on specific 
protective clothing material for reporting 
purposes using procedures similar to NFPA 1851 
has been proposed for verifying ability to remove 

Basis of restricted substance 
limits
The committee responsible for NFPA 
1971 has proposed that the requirements 
be modeled after the international OEKO-
TEX 100 standard along with the criteria 
from PPE Supplement. This organization 
generally chooses the most rigorous 
requirements for hazardous substances 
in products that are found in global 
regulations and other prohibitions. 

Key gear change #3
Key gear change #4
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Proposed chemical runoff test for garment outer shells
One test historically used in Europe for turnout gear has been proposed for use with diesel fuel to 
show how easily material can repel, absorb, or allow the penetration for a small volume of the liquid. 
The data below, provided by the Fire Protection Research Foundation, illustrate the differences 
between two materials with and without PFAS-based finishes both in a new condition and after the 
materials have been washed and dried 25 times. In the new standard, this data will be reported after 
multiple wash cycles with the contaminated shell being subjected to an advanced cleaning per NFPA 
1851 before being tested for flame resistance.

semi-volatile organic chemicals and heavy 
metals from garment and hood materials. These 
new requirements are intended to:

	• Provide information on decontamination 
efficiency from advanced cleaning 
procedures that may induce material 
suppliers to improve fabrics for 
contamination resistance or provide 
improved cleaning protocols.

	• All fire departments to consider cleanability 
as factor in selecting clothing materials.

 

Add new test method and requirement 
for clothing breathability. 
An evaporative resistance test (referred to as 
“Ret) is being added for characterizing garment 
composites. Like total heat loss (THL), this 
new property characterizes the breathability 
of the composite, which has been related to 
reducing the likelihood of heat stress impact 

Key gear change #5
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from firefighter clothing. However, Ret measures 
garment material breathability under entirely 
different conditions and thus provides new 
information in predicting the physiological 
impact of clothing on firefighters. While there 
could be a burden for adding a new test to 
address the hundreds of composites available 
for protective garments, the Ret procedures were 
established in a way where testing results could 
be obtained efficiently by using a combined 
testing and modeling approach.

Also, in contrast to THL where higher numbers 
indicate more comfortable, less stressful 
clothing, lower numbers for Ret mean the 
material system provides better breathability. 
The chart above reinforces that there is no 
direct relationship between the two different 
breathability measurements. Nevertheless, 
as the result of adding this new test, the new 
metrics may add complexity for deciding  
balance between garment composite  
insulation and breathability.

Example of outer shell cleaning efficiencies 
The chart below shows differences in the removal rates as applied to specific semi-volatile organic 
chemicals (that include common fireground contaminants) based on standard advanced cleaning 
procedures in NFPA 1851. These data show differences for outer shell (OS) fabrics with and without 
PFAS after 30 launderings (chosen to represent 6 gear cleanings over 5 years). Most differences were 
small. It is expected that the differences would be greater for new fabrics.
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Create new set of optional  
criteria to address “systems” 
performance of complete firefighter 
protective ensembles. 
A new annex will include different test methods 
for measuring overall ensemble performance 
for thermal protection, heat stress impact, 

protection from smoke particulates and 
fire gases, and functionality. The optional 
test methods are set up for use by PPE 
manufacturers and test laboratories as well as 
by fire departments. No specific criteria are set 
for these tests, but instructional information is 
provided for how to interpret and apply results.

Early assessment of  
performance tradeoffs
The chart above shows insulation (TPP) and 
breathability (THL) for over 100 material 
composites (combination of outer shell, 
moisture barrier, and thermal barrier) for 
four different moisture barriers that existed 
in 2001 right after the addition of the THL 
criterion of 130 W/m2 in the 2000 edition 
of NFPA 1971. When the THL requirement 
was later raised to the IAFF recommended 
minimum of 205 W/m2 in 2007, composites 
for two of the moisture barriers – 
represented in yellow (square) and red 
(circle) could no longer comply.

Key gear change #6

Fluorescent particulate chamber exposure test to address smoke 
penetration of ensembles; separate images show side of test 
subject face and neck before and after exposure with yellow tinted 
areas indicating particles depositing on wearer’s skin.
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The newly proposed full ensemble and other 
specialized tests are intended to provide the 
following benefits:

	• New test methods will place  
more emphasis on interfaces and  
gear interoperability.

	• Procedures will standardize claims for 
areas of performance not addressed in 
current requirements that can be applied  
to full products, which include ensembles 
of turnout clothing with and without  
SCBA or complete elements  
(e.g., gloves, boots, etc.).

	• Fire service will be able to assess  
how different PPE works together  
and affects firefighters.

Other changes.  A number of other changes 
were made in the standard that were not 
described above. For example, new criteria 
and test methods were added to address 
the safety and continued performance of 
electronic components, such as radio frequency 
identification (RFID) chips integrated into 
clothing. The test to assess the deployment of 
and access to Drag Rescue Devices (“DRDs”) 
in protective coats was made more difficult to 
better simulate field use. 

Proposed Revisions to NFPA 1981  
for SCBA
Overview and key changes. 
A number of changes have also been proposed 
for improving SCBA. As with gear, some changes 
are primarily to clarify existing requirements, but 
several are expected to be consequential; these 
changes include:

 
Update intrinsic safety criteria. 
Intrinsic Safety is an approach to the design of 
equipment going into hazardous areas.  The 
idea is to reduce the available energy to a level 
where it is too low to cause ignition.  That means 
preventing sparks and keeping temperatures low. 
For the upcoming NFPA 1970 requirements, this 
change is important given that more functions 
for SCBA have become electronic in nature.

Specific changes include:

	• Careful scrutiny of criteria to ensure that 
the electronics and related connections of 
electronic or electrical SCBA components 
can be rated for explosion environments 
in at least one of five defined explosion 
protection categories. 

	• Criteria address both non-incendive 
(electrical/electronic circuitry that is 
incapable, under normal operating 
conditions, of causing ignition of a 
specified flammable gas-air, vapor-air, or 
dust-air mixture due to arcing or thermal 
means) and system intrinsic electrical 
safety as defined by Underwriters’ 
Laboratory standards.

 
 

Better integrate other electronic devices. 
Portable radios may be tied into SCBA and 
facepieces via a wireless connection.  Working 
with the new technology to develop muscle 
memory is paramount, but understanding when 
a connection is lost, or the system isn’t working 
should be readily apparent to the firefighter. 
Communication failures are often listed by 
NIOSH investigators as a key contributing 
factor in line-of-duty firefighter deaths.  While 
contributing factors can also include a lack of 
training or infective procedures, addressing 
equipment failures was the objective of 
this change particularly in making wireless 
technology to connect with new SCBA and  
allow firefighters to communicate more 

Key SCBA change #1

Key SCBA change #2

Update intrinsic safety criteria.#1

Better integrate other electronic devices.#2
Modify End-of-Service-Time Indicator (EOSTI) 
and Heads-Up Display (HUD) remaining volume 
indications based on cylinder pressure. 

#3

Mandate ease of removal of SCBA soft goods for 
more effective cleaning.#4

Key Changes
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efficiently and effectively.  Changes to  
address this need include:

	• SCBA that include a wired connection to 
portable radio components complying 
with NFPA 1802 will be required to include 
appropriate radio frequency device 
connectors that are specified in NFPA  
1802 design criteria. 

	• SCBA that include a wireless connection 
to portable radio components complying 
with NFPA 1802 will be required to include 
wireless status indication in the Heads-Up-
Display (HUD).

	• Additional criteria are established for 
wireless interfaces in SCBA to other 
devices, where used. SCBA will require 
wireless status indication in the Heads-
Up Display (HUD) or other location on the 
SCBA discernible by the end user when the 
facepiece is worn. 

	• The indicator has to show both when the 
device is paired with the SCBA and when 
the connection is lost.

Modify End-of-Service-Time Indicator 
(EOSTI) and Heads-Up-Display (HUD) 
remaining volume indications based  
on cylinder pressure. 
Historically, EOSTI requirements have been 
set by the National Institute for Occupational 
Safety and Health (NIOSH) where NFPA 1981 
has specified that two different forms of alarm 
should be used to notify the firefighter that 35% 
of the air pressure remains. Remaining air is also 
displayed in the HUD. New criteria have been 
established to define EOSTI and HUD indication 
pressures that are proportional to the rated 
cylinder volume as shown in the following table. 
The new criteria accounts for the compressibility 
of air and recognition that the relationship 
between remaining cylinder pressure and 
remaining cylinder volume is not linear. 

As a consequence of these changes:

	• The EOSTI and HUD indicated air levels are 
consistently related to the cylinder volume. 

	• The alarm activation is unique to each 
pressure where different rated pressure 

Key SCBA change #3
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cylinders will activate at their own  
unique pressures.

	• This may change the amount of  
time available for a firefighter in an  
IDLH environment.

	• The rate of air consumption is still 
dependent on the fire conditions, the 
physical condition of the firefighter, and  
the physical activity on the fireground.

	• Fire departments will need to train their 
firefighters for understanding and  
applying the new EOSTI and HUD air  
level indications. 

 
 

Mandate ease of  removal of SCBA soft 
goods for more effective cleaning. 
As with apparel, the new NFPA 1981 
requirements will place requirements on 
manufacturers to make it easier for end users  
for removing harness straps, padding, and 
other soft goods in the design of their SCBA so 
that these items can be separately cleaned, if 
deemed necessary as the result of fireground 
exposures. This change will further enable  
easier future replacement.

The implications for this change include:

	• The removable soft goods components  
of the new standard is a step towards 
cancer prevention and assistance  
with gross decontamination and clean  
cab technology. 

	• Soft goods may be removed, 
decontaminated or washed and  
replaced on the SCBA.

	• Departments may consider purchasing 
additional sets of soft goods. Once gross 
decontamination is completed on the 
fireground and the frame portion of the 
SCBA is dry, a fresh set of soft goods may 
be placed back on the pack. The pack 
may then be placed back on the apparatus 
(whether it’s in a cab or compartment) 
knowing it’s ready for the next incident. 

Additional changes. 
Some testing technology in the NFPA 1981 
standard has been updated to more modern 
techniques. For example, the specifications for 
the breathing machine that uniquely evaluates 
how the SCBA maintains positive pressure inside 
the facepiece was updated. In addition, more 
robust instructions for cleaning and disinfection 
of SCBA will now have to be provided by 
manufacturers. Finally, the requirement for 
indicating a low battery has been changed from 
2 hours to 1 hour.

Final Takeaways
This white paper has attempted to address the 
new NFPA 1970 standard and how it will affect 
future fire service PPE.

	• NFPA standards that impact available PPE 
for firefighters during structural firefighting 
are subject to periodic change. The new 
edition of NFPA 1971 standard for turnout 
gear and NFPA 1981 for SCBA are going 
through a transformative change while also 
being consolidated into one standard. 

	• The new versions for both NFPA 1971  
and NFPA 1981 will include significant 
changes that will affect product offerings 
on new purchases. Understanding  
those changes will help departments 
determine replacement or new gear/
equipment priorities. 
 

IMPORTANT INFORMATION 
Understanding how far and how long you 
and your crew may operate in a structure 
will allow a proper risk assessment by unit 
officers and command.  Crew integrity and 
unity during a firefight is paramount and 
must only be superseded by life safety.  

Key SCBA change #4
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	• While the new standard is slated for 
an August 2024 release date, there is 
uncertainty as to if it may be delayed as 
some of the more controversial changes 
are debated. There is a possibility that 
the standard could be sent back to the 
committee resulting in a relatively long  
delay in becoming approved.

	• The acceptance of the new standard does 
not affect current already-certified gear. 
When the new standard is promulgated, 
manufacturers will have 18 months to 
get existing new gear certified to the new 
requirements. Any new product will have  
to be certified to the requirements in the 
new NFPA standard.

	• Despite the consolidation of multiple 
standards into a new NFPA 1970 standard, 
the individual products will retain their 
“identity” to the historical NFPA 1971  
and NFPA 1981 designations.

It is important that fire 
departments look at the NFPA 
1970 standard once it is issued 
to become familiar with the new 
requirements. This is especially 
true since additional changes  
could still be made leading up to  
its promulgation.


